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1.  INTRODUCTION 

The  objective  of  this  project  is  to  develop  an  NF1 -specific  health-related  quality  of 
life  (HRQL)  instrument  for  pediatric  patients.  Semi-structured  interviews  with 
children  with  NF-1 ,  their  parents,  and  teachers  have  yielded  relevant  domains 
and  content  that  have  been  used  to  develop  the  first-generation  instrument.  This 
first-generation  instrument  will  be  field  tested  for  psychometric  properties  and 
revised.  Finally,  we  will  administer  the  revised  instrument  to  a  group  of  patients 
and  their  parents  and  test  its  validity  and  sensitivity  to  change  in  clinical  status.  It 
is  our  hypothesis  that  the  addition  of  this  disease-specific  measure  will 
significantly  improve  the  descriptiveness  and  quantification  of  the  impact  of  NF-1 
and  its  treatment  on  children's  lives. 

2.  BODY 

The  original  Statement  of  Work  identified  the  following  tasks  in  the  first  two  years: 

•  Complete  review  of  the  literature  to  gather  previously-identified  HRQL- 
related  topics  (completed  in  Year  1); 

•  Develop  standardized  interviews  for  participants; 

•  Pilot  interviews  and  modify  as  needed; 

•  Conduct  interviews; 

•  Transcribe  interviews  and  review  for  functioning  areas  impacted  by  NF-1 

•  Recruit  NF1  participants  and  parents 

•  Mail  out  questionnaires  for  completion  and  return 

•  Enter  and  analyze  data 

•  Pilot  NF1 -instrument  specific  format,  instructions,  and  interface 

•  Produce  final  NF1  -specific  instrument  for  studies  in  subsequent  Tasks 

Additionally,  although  not  stated  in  the  original  SoW,  we  were  required  to  gain 
approval  from  both  the  Army/Department  of  Defense  Human  Subjects  Review 
Board  and  our  local  Institutional  Review  Board  prior  to  recruiting  participants.  It 
was  necessary  to  submit  separate  applications  for  each  of  the  two  projects 
(interviews  and  first-generation  measure). 

Status  of  Work.  Each  of  the  above  tasks  is  listed  again,  with  current  status 
described. 

Task  1:  Identify  domains  and  items  to  reflect  important  aspects  of  HRQL. 

•  Complete  review  of  the  literature  to  gather  previously-identified  HRQL- 
related  topics  (completed  in  Year  1).  As  noted  in  our  prior  Annual  Report, 
this  was  completed  in  Year  1 . 

•  Develop  standardized  interviews  for  participants.  This  task  was 
completed  in  Year  1 ,  however  the  interview  guide  for  the  child  participants 
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was  modified  to  be  more  “child  friendly”  as  suggested  in  the  Year  1 
review. 

Pilot  interviews  and  modify  as  needed.  Completed  in  Year  1 . 

Conduct  interviews.  We  continued  to  recruit  participants  for  the  interview 
portion  of  the  project  throughout  much  of  Year  2,  and  have  now 
completed  this  task.  As  noted  in  our  prior  report,  we  recruited  participants 
through  web  sites  {e.g.,  Neurofibromatosis  Foundation; 

Neurofibromatosis,  Inc),  web  bulletin  boards,  mailings  and  contacts  with 
NF  clinics  and  state  associations,  and  presentations.  The  following  table 
provides  descriptive  information  about  the  participants: 


Variable 

Description 

Parent  Participants 

Gender 

Age  of  Child 

Severity  of  Child  (Riccardi) 

3  male;  22  female 

M  =  13.1  years 

Range  =  1-4 

Mode  =  1 

Child  Participants  (ages  8-17) 

1 J 

Age 

Gender 

Severity  (Riccardi) 

M  =  12.34  sd  =  2.6 
Range  =  8-16 

8  male 

12  female 

Range  =  1-4 

Mode  =  1 

Teacher  Participants 

N  =2 

Transcribe  interviews  and  review  for  functioning  areas  impacted  by  NF-1. 
This  task  has  been  completed;  interviews  were  continued  to  the  point  of 
redundancy  (i.e.,  no  new  information  elicited).  All  interviews  were 
transcribed  and  reviewed  and  items  were  written  to  reflect  the  domains 
and  issues  that  were  derived  from  the  interviews  and  from  the  existing 
literature. 

Task  2:  Administer  preliminary  items  to  a  sample  of  NF1  patients  and 
parents  and  use  item  analysis  to  construct  preliminary  HRQL  instrument. 
We  are  currently  awaiting  final  DoD  IRB  approval  to  begin  recruiting 
participants  for  this  task.  We  have  experienced  delays  in  recruiting  for 
both  Task  1  and  Task  2  due  to  IRB  timelines.  More  specifically,  we  have 
had  to  submit  separate  applications  for  each  of  the  tasks  (interviews  and 
preliminary  instrument  testing)  and  the  application  for  Task  2  could  not  be 
submitted  until  the  interviews  for  Task  1  had  be  completed,  transcribed 
and  reviewed,  as  the  preliminary  instrument  could  not  be  written  (and 
reviewed  by  the  IRB)  until  that  work  was  completed.  After  securing 
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approval  from  the  local  (VWU)  IRB,  the  application  to  the  Department  of 
Defense  was  submitted;  following  the  DoD  review  and  comments,  we 
made  the  suggested  revisions  and  then  submitted  amendments  to  the 
WVU  IRB.  After  we  received  approval  for  this  amended  application,  we 
then  forwarded  the  materials  to  the  DoD  for  re-review  and  approval.  This 
process  has  resulted  in  delays  in  recruiting,  however  we  have  a  list  of 
potential  participants  who  had  expressed  interest  in  receiving  more 
information  and  we  have  mailings  and  web  postings  ready  to  distribute 
pending  final  DoD  approval.  Importantly,  the  preliminary  instrument  has 
been  drafted  and  reviewed  and  is  ready  for  testing. 

Following  approval,  we  will  be  recruiting  participants  to  complete  this  first- 
generation  instrument.  Children  between  the  ages  of  8  and  17  years,  and 
parents  of  youth  with  NF-1  will  be  recruited  to  the  study.  Participants  will  be 
recruited  from  web  postings,  mailings,  and  NF  clinics.  Responses  to  the 
questionnaire  will  be  subjected  to  standard  item  analysis  procedures,  primarily 
examining  the  distribution  of  item  and  subscale  responses.  Items  which 
evidence  overly  restricted  ranges  will  be  reviewed  and  considered  for  elimination 
if  not  judged  to  be  key.  Items  which  are  noted  to  be  confusing  to  participants  will 
either  be  re-written  and  clarified  or  dropped.  This  remaining  group  of  items  will 
constitute  the  final  questionnaire  to  be  used  in  Task  3. 

In  light  of  the  delays  we  have  experienced,  we  anticipate  that  it  will  be  necessary 
to  request  an  extension  on  the  project  (no  cost)  to  complete  Task  3. 

Results  and  Discussion  of  Research  Activities.  The  primary  findings 
from  the  current  work  relate  to  the  specific  themes  and  issues  identified  by 
participants.  Children,  youth  and  parents  responded  to  a  broad  range  of 
interview  questions,  designed  to  elicit  information  regarding  physical,  social,  and 
emotional  functioning  (the  three  core  areas  of  health  as  defined  by  the  World 
Health  Organization).  Interviews  with  teachers  covered  a  similar  breadth  of 
topics,  but  the  questions  emphasized  the  child’s  functioning  in  the  school  setting. 
The  concerns  identified  in  the  interviews  are  reflected  in  the  item  content  of  the 
questionnaires  to  be  used  in  Phase  2  (provided  as  attachments). 

The  following  themes  and  specific  issues  were  identified  from  interviews  with 
children,  youth  and  families  (checkmarks  indicate  that  at  least  one  participant  in 
that  specific  group  reported  difficulties): 


Theme 

Parents 

■m™ 

m 

Teachers 

Comments 

Examples 

Understanding  NF1 

V 

V 

Frustration  with 
having  NF1 , 
difficulty 

understanding  the 
disease 
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Problems  with  sleep 

V 

7 

7 

Difficulties  falling 
asleep,  maintaining 
sleep,  or  early 
morning  awakening 

Problems  with  appetite 

- 7 

7 

Problems  with  sensation 

V 

7 

7 

7 

Sight,  hearing, 
touch, 

Pain 

7 

7 

7 

Related  to  tumors, 
surgeries,  nerve 
involvement 

Specific  physical 
symptoms 

V 

7 

7 

7 

NFI-specific 
symptoms;  other 
miscellaneous 

Specific  psychological  or 
behavioral  symptoms 

V 

7 

7 

7 

Symptoms  related  to 
Attention  Deficit 
Hyperactivity 

Disorder,  Pervasive 
Developmental 
Disorders,  Mood 
Disorders,  Anxiety 
Disorders 

Specific 

learning/cognitive 
problems  and/or 
classroom  difficulties 

7 

7 

7 

7 

Reading,  writing, 
attendance,  learning 
disability,  classroom 
modifications 

Social  concerns 

7 

7 

7 

7 

Difficulties  with 
family  members 
and/or  friends; 
preferring  solitary 
activities;  teasing 

Fine  and/or  gross  motor 
coordination 

7 

7 

7 

7 

Handwriting, 
running,  walking, 
clumsiness 

Concerns  about  physical 
appearance 

7 

7 

7 

Cafe-au-lait  spots, 
stature, 

over/underweight, 
head  size 

Difficulties  with  speech 

1  and  language 

7 

7 

7 

7 

Articulation 

problems 

In  terms  of  physical  impairments,  several  issues  were  commonly  identified.  In 
particular,  several  participants  reported  significant  concerns  regarding  ongoing, 
chronic  pain  and  acute  recurrent  pains  (e.g.,  headache).  Motor  problems,  such 
as  poor  fine  and  gross  motor  coordination  were  commonly  noted  by  parents, 
children  and  teachers;  these  were  evidenced  by  clumsiness  and  handwriting 
problems,  for  example.  A  number  of  children  and  parents  reported  difficulties 
with  sleep  (either  initiating  or  maintaining  sleep),  and  sensory  difficulties  (auditory 
or  visual)  were  frequently  endorsed.  As  noted  below,  although  over-  or  hyper¬ 
activity  was  reported  (often  associated  with  the  diagnosis  of  Attention  Deficit 
Hyperactivity  Disorder),  several  participants  noted  easy  fatigability,  to  the  point  of 
being  an  impediment  to  participation  in  day-to-day  activities.  Finally,  participants 
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noted  a  wide  range  of  stature  and  weight  concerns,  ranging  including  short- 
stature  and  both  over-  and  under-weight  status,  which  was  often  attributed  to 
NF1 . 

Psychological  impairments  reported  included  a  number  of  diagnosed  psychiatric 
disorders,  including  Attention  Deficit  Hyperactivity  Disorder,  Mood  Disorders 
(e.g.,  Major  Depressive  Disorder,  Bipolar  Affective  Disorder),  Pervasive 
Developmental  Disorders,  and  Anxiety  Disorders  (e.g.,  Panic  Disorder). 
Participants  were  often  unclear  as  to  whether  these  were  related  to  NF1 ; 
however,  they  did  note  impairments  in  school  and  social  relations,  in  particular 
that  were  related  to  these  disorders. 

Social  impairments  were  reported  by  participants,  as  well.  These  often  included 
situations  in  which  individuals  were  teased  by  peers  regarding  their  physical 
appearance.  Additionally,  a  number  of  participants  noted  a  preference  for 
solitary  activities,  as  compared  to  group  socialization.  It  is  important  to  note 
however,  that  a  substantial  number  of  children  and  youth  described  themselves 
as  very  outgoing  and  engaging  socially,  and  that  they  perceived  their  peers  and 
family  as  being  supportive. 

In  their  consensus  statement,  the  NF1  Cognitive  Disorders  Task  Force  (North  et 
al.,  1997a)  concluded  that  there  was  a  high  incidence  of  learning  disabilities  (30- 
65%)  in  individuals  with  NF,  as  compared  to  the  general  population.  Our  data 
are  consistent  with  this  finding  as  well,  as  a  number  of  participants  (children, 
youth,  parents  and  teachers)  noted  a  range  of  cognitive  difficulties  that  were 
often  associated  with  impaired  school  performance.  We  frequently  noted 
children  and  youth  who  received  special  education  services  as  well,  whether  it 
was  in  the  form  of  full-time  self-contained  classes  or  domain-specific  assistance 
(e.g.,  reading  or  mathematics  support). 

In  terms  of  behavioral  difficulties,  the  themes  and  issues  identified  by  our 
participants  were  generally  consistent  with  the  pattern  that  has  emerged  in  the 
scientific  literature.  For  example,  Wadsby  et  al  (1 989)  reported  that  children  with 
NF  were  more  likely  than  their  siblings  to  have  difficulties  with  sleeping, 
disruptive  behaviors,  and  distractibility.  Although  not  conclusive,  there  are  data 
to  suggest  a  high  incidence  of  ADHD  in  children  with  NF  (cf.,  Moore  et  al.,  1996; 
North  et  al.,  1997b)  and  participants  in  our  interviews  frequently  reported  either  a 
formal  diagnosis  of  ADHD  or  symptoms  consistent  with  this  diagnosis.  Reporting 
on  an  investigation  comparing  NF1  individuals  with  non-affected  siblings  and 
parents,  Koth  et  al.,  (2000)  concluded  that  ADHD  may  occur  as  a  component  of 
NF1 . 

Although  the  findings  were  limited  by  a  relatively  small  sample  size,  Spaepen, 
Borghgraef,  and  Fryns  (1992)  found  that  approximately  50%  of  their  sample  had 
parent-reported  behavior  problems  that  were  at  a  level  similar  to  children  referred 
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for  psychiatric  treatment.  Problems  reported  in  this  sample  included  social 
withdrawal,  aggressiveness,  anxiety,  and  somatic  complaints. 

The  physical  symptoms  reported  by  our  participants  were  generally  consistent 
with  what  might  be  predicted  for  individuals  with  NF1  and  a  host  of  co-morbid 
conditions.  Headaches,  short  stature,  macrocephaly  and  seizures  are  frequently 
noted  manifestations  of  the  disease  (cf. ,  Goldberg  et  al.,  1996),  and  were 
reported  as  concerns  by  parents,  youth  and  children. 

Overall,  the  information  gathered  from  the  interviews  was  generally  consistent 
with  published  data  regarding  the  effects  of  NF1  on  individuals.  The  interviews 
do  provide  a  context  for  understanding  the  impact  of  the  disease  however,  and  in 
particular  highlight  the  spectrum  of  effects  (from  minimal  to  significant 
impairment)  that  may  be  experienced  with  this  disease.  Anecdotally,  we  also 
noted  that  parents  and  their  children  often  identified  similar  issues,  which  is  an 
important  factor  to  be  considered  in  developing  child-report  and  parent-proxy 
report  measures  of  functioning. 

3.  KEY  RESEARCH  ACCOMPLISHMENTS 

There  are  two  primary  accomplishments  to  report:  (a)  information  derived  from 
parent  and  child  interviews  regarding  the  impact  of  NF1  on  day-to-day 
functioning,  and  (b)  development  of  the  preliminary  instrument  to  assess  HRQL 
for  both  child  (8-17  years)  and  parent-proxy  report. 

4.  REPORTABLE  OUTCOMES  AND  CONCLUSIONS 

The  child  and  parent  interviews  are  being  used  to  prepare  a  manuscript 
regarding  the  qualitative  analyses  of  the  information  that  was  obtained.  In 
addition  to  the  expected  range  of  physical  problems  that  were  encountered,  there 
was  a  great  deal  of  information  regarding  the  psychosocial  morbidity  associated 
with  NF1 .  For  example,  children  (and  parents)  reported  difficult  peer  relations 
and  social  problems,  but  also  provided  many  illustrations  of  coping  and 
resilience.  Additionally,  a  number  of  children  had  been  diagnosed  with 
psychiatric  disorders,  often  externalizing  disorders  such  as  Attention 
Deficit/Hyperactivity  Disorder,  but  also  internalizing  problems  such  as  mood 
disorders  and  anxiety  disorders.  Managing  the  combined  impact  of  these  co- 
morbid  psychiatric  and  general  medical  disorders  appears  to  be  significant  and 
challenging  for  many  of  these  families.  Our  preliminary  instrument  includes 
sections  on  peer  and  social  relations,  but  also  on  basic,  broad  psychopathology 
in  order  that  these  problem  behaviors  can  be  incorporated  into  any  quantification 
of  health-related  quality  of  life. 
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6.  APPENDICES 

We  have  attached  the  preliminary  HRQL  instrument  for  child  and  parent-proxy 
report. 
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doesn't  make  sense  to  you,  just  circle  "I  don't  understand."  Thanks! 
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